Effects of male reproductive toxicants on gene expression in rat testes.
Predictive biomarkers of testicular toxicity are needed for an efficient development of drugs. The purpose of the present study was to obtain further insight into the toxicity mechanisms of various male reproductive toxicants and to detect genomic biomarkers for rapid screening of testicular toxicity. Four reproductive toxicants, 2,5-hexanedione (Sertoli cells toxicant), ethylene glycol monomethyl ether (EGME; spermatocytes toxicant), cyclophosphamide (spermatogonia toxicant) and sulfasalazine, were orally administered to male rats once. Six hours after the single dosing, gene expression in the testes was monitored by cDNA microarray and real-time RT-PCR and the testes were histopathologically examined. No histopathological abnormality was detected except for slight degeneration of spermatocytes in the EGME-treated testes. cDNA microarray analysis revealed differential gene expression profiles, and it was possible based on the profiles to characterize the action of the compounds in the testes. Interestingly, 3 spermatogenesis-related genes -- heat shock protein 70-2, insulin growth factor binding protein 3 and glutathione S transferase pi -- were affected by all the compounds. The above changes of gene expression were detectable within a short period after the dosing prior to the appearance of obvious pathological changes. These data suggest that cDNA microarray is a useful technique for evaluation of primary testicular toxicity. Furthermore, we propose the above 3 spermatogenesis-related genes as potential biomarkers of testicular toxicity.